Objective: To evaluate facilitators and barriers influencing mammography screening participation among women. Design: Mixed methods study. Setting: Three hospital catchment areas in Hidalgo, Mexico. Participants: Four hundred and fifty-five women aged 40-69 years. Intervention: Three hundred and eighty women completed a survey about knowledge, beliefs and perceptions about breast cancer screening, and 75 women participated in semi-structured, inperson interviews. Survey data were analyzed using logistic regression; semi-structured interviews were transcribed and analyzed using elements of the grounded theory method. Main Outcome Measure: Women were categorized as never having had mammography or having had at least one mammogram in the past. Results: From survey data, having had a Pap in the past year was associated with ever having had breast screening (odds ratio = 2.15; 95% confidence interval 1.30-3.54). Compared with neverscreened women, ever-screened women had better knowledge of Mexican recommendations for the frequency of mammography screening (49.5% vs 31.7% P < 0.001). A higher percentage of neverscreened women perceived that a mammography was a painful procedure (44.5% vs 33.8%; P < 0.001) and feared receiving bad news (38.4% vs 22.2%; P < 0.001) compared with ever-screened women. Women who participated in semi-structured, in-person interviews expressed a lack of knowledge about Mexican standard mammographic screening recommendations for age for starting mammography and its recommended frequency. Women insured under the 'Opportunities' health insurance program said that they are referred to receive Pap tests and mammography. Conclusions: Local strategies to reduce mammogram-related pain and fear of bad news should work in tandem with national programs to increase access to screening.
Introduction
An estimated 114 900 women are diagnosed with breast cancer every year and 37 000 die of the disease in Latin America [1] . In Mexico, the age-standardized breast cancer incidence rate in 2012 was 35.4 per 100 000 women, while the corresponding mortality rate was 9.7 per 100 000 women [2] , leading to a mortality-toincidence ratio of 0.27 compared with 0.16 in the USA.
Despite the controversy that mammography as part of an organized screening program has been shown to reduce mortality from breast cancer [3, 4] , the Mexican Official Standard (NOM-041-SSA2-2011) recommends monthly breast self-examination (BSE) starting at age 20; annual clinical breast examination (CBE) at age of 25 years and screening mammography every 2 years in women aged 40-69 years [5] . Mexico has an opportunistic screening breast cancer program [6] , and to increase the use of early detection services, the poverty reduction health insurance program called 'Opportunities' promotes health service use among beneficiaries [7] . Other healthcare providers have implemented primary care-based integrated programs associated with a decrease in the risk of dying from cancer [8] .
Studies, including some using mixed methods [9] [10] [11] [12] [13] , have reported barriers and facilitators to the participation of women in screening mammography programs [14] [15] [16] . However, to our knowledge, there have been no comparable studies among Mexican women. Using a mixedmethodology approach [17] , we investigated barriers to, and facilitators of mammography participation among women in Hidalgo, Mexico.
Material and Methods
The study was approved by the Institutional review board of the National Institute of Public Heath in Mexico and by authorities from each participating hospital. All participating women provided informed consent.
Setting
The study catchment area included four municipalities within no more than 1-h driving distance of each of the three secondary-level government hospitals (Ixmiquilpan, Tula and Tulancingo Hospitals) (Fig. 1) . Each hospital has a mammography machine and provides screening mammography services. The study was conducted between July 2012 and December 2013.
Eligibility
Quantitative study Women were eligible for the quantitative part of the study if they were aged 40-69 years and had lived in the catchment areas of the four hospitals described above for at least 3 years.
Qualitative study
Women with no history of having a screening mammography (Never Screened, NSqual) and women with history of having at least one screening mammography, were identified from hospital records (Ever Screened, ESqual) aged 40-69 years were interviewed. Women were eligible if they resided in the catchment area of each participating hospital for at least 3 years (Fig. 2) .
Recruitment
Quantitative study Women from 12 municipalities (Fig. 1) were recruited using the 'random walk and quota sampling' method: (i) the primary care unit of each municipality was the starting point; (ii) from each starting point, households were selected following a spiral pattern in a northerly direction and visited by study staff and (iii) one woman per household was invited to participate until the sample size was reached (Fig. 2) . Three hundred and eighty-three households were visited and the response rate was 99.2%. The sample size was calculated based on the differences in prevalence of barriers and facilitators of users of a breast cancer prevention program [18] .
Qualitative study
For the NSqual group, potential participants were approached by the research team in the waiting rooms of hospitals (other than screening) or in the communities. Twenty women out of 20 (100%) agreed to participate. For the ESqual group, hospital staff provided a list of patients who had received a mammography in the past 6 months. Study staff interviewed them at home. Fifty-five out of 57 women agreed to participate (96.5%). Saturation theory was used to determine the sample size [19, 20] .
Questionnaires
Quantitative study A structured questionnaire was developed based on previous studies [9] . Questions inquired about sociodemographic characteristics, knowledge of breast health, use of healthcare services, early detection practices, prior history of mammographic screening and breast health beliefs were included. The questionnaire was administered in person by trained nurses.
Qualitative study A semi-structured interview guide was used to determine the participant's perceptions, personal experiences and attitudes towards mammography screening. Interviews were conducted by an education scientist, lasted 45 min and were transcribed verbatim by trained personnel.
Statistical analysis
A mixed method approach was used in this study to complement the quantitative results with the women's testimonies [17] .
Quantitative study Women were categorized as never having had mammography (Never Screened, NSquant) or having had at least one mammogram (Ever Screened, ESquant) in the past. Characteristics, facilitators and barriers were compared between the ESquant and NSquant groups using chi-square or Fisher exact tests. Logistic regression models were constructed to estimate the associations between facilitators and barriers and ever having had a mammogram (Yes/No) [21] . First, four multivariate models were constructed for each of the different categories of variables: (i) knowledge of breast health, (ii) use of healthcare services, (iii) early detection practices and (iv) beliefs about breast health. For each model, all variables with a P < 0.20 in the bivariate models were included. A final model was then constructed, taking into account only significant variables (P < 0.05) from the previous four models. The four preliminary models and final model were adjusted for potential confounders such as sociodemographic characteristics [22] and socioeconomic index [23] . CBE was not included in the final model because it is required to obtain a mammogram. Analyses were performed using Stata v.12.0 (College Station, TX, USA).
Qualitative study
An inductive and interpretative analysis was performed using grounded theory approach [24] . Information was organized by emerging themes and based on a typology of codes and definitions from the interview guide and adjusted throughout the coding process. This allowed us to identify structural aspects and the sense of the discourse. The analysis was conducted by an education scientist using Atlas-Ti v6.2 software.
Results

Sociodemographic and health characteristics
Quantitative study Thirty-nine percent of participants were from Ixmiquilpan, 29.7% were from Tulancingo and 31.1% were from Tula. The median age of women was 50.3 years (interquartile range (IQR) = 45.1-57.5) ( Table 1 ). Thirty percent of participants had no formal education or incomplete elementary school education; overall, 22% of participants reported speaking both an indigenous language and Spanish. There were no statistically significant differences in any of these variables between the ESquant and the NSquant groups. Overall, 12.5% of women in the ESquant group reported a family history of breast cancer, while only 6.7% of women in the NSquant group reported a similar history, although this difference was not statistically significant (P = 0.06) ( Table 1) .
Qualitative study Forty five percent of participants were from Ixmiquilpan, 29.4% were from Tulancingo and 25.3% were from Tula (Table 2) , and the median age of women was 47.5 years (IQR = 43.0-56.0). Thirty-five percent of women had no formal education or incomplete elementary school education. Thirteen percent of women spoke an indigenous language.
Facilitators of breast cancer screening: quantitative results and testimonies
Breast health knowledge Of the 380 women 38.6% of women in the ESquant group correctly identified 40 years as the recommended age for starting mammography, compared with 23.2% of women in the NSquant group (P < 0.001) ( Table 3) .
During the interviews, women expressed a lack of knowledge about the age at which screening is recommended: Before, they used to say that [a mammogram] was for older people (NSqual).
They didn't tell me [the recommended age for having a mammogram], they invited me to have one… at that moment (ESqual).
There was a statistically significant difference in knowledge of the recommended frequency of mammography screening between women in the ESquant (49.5%) and NSquant (31.7%) groups (P < 0.001) ( Table 3) .
During the interviews, the majority of participants mentioned that mammograms should be performed 'every year' or 'every six months'; few participants mentioned a recommended frequency of 2 years. Additionally, older women had difficulty comprehending and remembering medical terms: I forget… they tell me that it's this or that… at that moment, I keep it in my mind, but then I leave and I forget (ESqual). This is something new… Interviewer: Do you know the mammography frequency? Dolores: No (NSqual).
Use of healthcare services Seventy-four percent of survey women reported visiting their physician during the past year. Compared with women in the NSquant group, statistically significantly more women in the ESquant group reported visiting their physician (80.5% vs 66.5%, P < 0.001) ( Table 3) .
During the interviews women mentioned visiting their healthcare provider only when they had a chronic illness or some sort of physical discomfort.
I don't worry… because it doesn't hurt anywhere… that's why I've stayed away from the healthcare center… and the doctors (NSqual).
They also mentioned that physicians neither recommended mammograms nor performed CBE:
I started going to have a Pap smear. Interviewer: And in any of those appointments with the doctor or the nurse, were your breasts checked? Rosa: No, they never did it (ESqual).
Twenty-eight percent of survey women reported that they had visited their gynecologist at least once during the past 2 years (Table 3) .
Early detection practices (PAP, BSE and CBE)
Of the 380 survey women, 52.8% in the ESquant group reported undergoing a Pap smear during the past year, while only 35.4% of women in the NSquant group reported having undergone this test (P < 0.001) ( Table 3 ). In the qualitative study, women who reported undergoing Pap smears and mammography screening were frequently insured by the Opportunities Program:
Since I am already insured with the Opportunities Program, I was sent to receive the Pap smear test, and they made an appointment for me with the gynecologist, then I got my results (ESqual).
Another woman said
…I was sent to receive a mammography test through the same program. I had no knowledge of this program until one day in one of the Opportunities chats that I attended I was informed about a medical test called [a] mammogram and they told us that it had to be done (ESqual).
However, most of the women who took part in the semi-structured interviews said that during the visit during which they received a Pap smear, they were not given specific preventive information about breast cancer.
Surprisingly, a smaller percentage of survey women in the ESquant group than women in the NSquant group reported never performing BSEs (10.2% vs 22.6%, P < 0.001) ( Table 3) .
During the interviews, both women in the NSqual and the ESqual groups most frequently mentioned checking their breasts while or after taking a shower. This practice did not seem to be routinely performed in either group:
When I shower, I check/touch my breasts… not daily, but every once in a while (ESqual).
…I think each month, I do not have a date, let´s say that when I remember, when I have time (NSqual).
When we questioned about how a BSE is performed, some of the semi-structured interview women reported failing to examine their armpit and neck areas:
Interviewer: Besides the breasts, should we examine any other areas? Nereida: Just the breasts (ESqual).
While ESqual women had a higher level of knowledge about BSEs than NSqual women, their BSEs practice was low:
Yes, I have heard about it, but I have not practiced this (ESqual).
Seventy-one percent of the survey women stated that during the past 2 years, neither the doctor nor the gynecologist had performed a CBE; women in the ESquant group were more likely to report undergoing a CBE than women in the NSquant group (36.1% vs 17.7%, P < 0.001) ( Table 3 ).
In the qualitative study, some women reported a lack of familiarity with the exam:
Interviewer: Have you ever heard that sometimes doctors perform breast examinations? Soledad: No (ESqual).
Similar findings were observed in women in the NSqual group.
Barriers
Breast health beliefs Twenty-two percent of the survey women in the ESquant group and 38.4% of women in the NSquant group reported being afraid of receiving negative results (P < 0.001) ( Table 3 ). In contrast, 33.8% women in the ESquant group reported that they believed mammograms were painful compared with 44.5% women in the NSquant group (P < 0.001) ( Table 3) .
Quantitative analysis (multivariate model)
Results from the bivariate model are presented in Table 4 . Of all the variables previously mentioned, only knowledge regarding the recommended frequency of mammography, having undergone a Pap smear test, fear about bad news and belief that mammography was painful were statistically significantly associated with screening status.
The odds of ever being screened were twice as high in women who knew the Mexican standard recommended frequency for mammography screening than those who did not (odds ratio (OR) = 2.27; 95% confidence interval (CI) 1.37-3.76). Having had a Pap smear in the past year (OR = 2.15; 95% CI 1.30-3.54) was associated with ever-screened (Table 5) . On the contrary, women who believed that having a mammogram was painful or fear about receiving bad news were significantly less likely to report having had a mammogram (OR = 0.36; 95% CI 0.22-0.60; and OR = 0.43; 95% CI 0.25-0.72, respectively) ( Table 5 ). However, it is not possible to know if knowledge and perceptions occurred before or after mammography exposure.
Discussion
This study provides a quantitative summary and qualitative testimonies related to the factors associated with ever use of mammography among women in an upper middle-income country. Responses from the 380 women, who completed the survey, indicated that having had a Pap smear in the past year was associated with ever screening. Compared with never-screened survey women, ever-screened women showed a better knowledge of the Mexican standard recommendations and perceived less pain and fear regarding mammography. From the 75 semi-structured interviews, a theme emerged supporting the importance of the Opportunities Program as a facilitator of both the Pap smear test and mammography.
Consistent with other studies, a history of Pap smears was associated with an increased likelihood of breast cancer screening [25] [26] [27] . Visiting physicians regularly and offering all screening procedures during the same visit has shown to improve early detection practices [8, 28] .
Compared with never-screened survey women, ever-screened women had better knowledge of the Mexican standard recommendation for the frequency of mammography screening. However, it is not possible to know if knowledge occurred before or after mammography exposure. According to the Health Belief Model [29] , knowledge of disease may have an effect on an individual's health behaviors, such as adherence to preventive services. Supporting our findings, studies evaluating CBE and mammogram screening have shown that the greater the amount of breast cancer knowledge Fisher test were used to assess proportion differences. women had; the more likely they were participating in screening [30] [31] [32] .
Physicians and patients report perceived pain as a major barrier for many women in the screening process [33, 34] . In our study, the identification of mammography as a painful procedure was associated with decreased mammography use; this factor has previously been reported as a barrier in Latin-American women [9] . There have been very few interventions developed to reduce pain during mammography [35] . In premenopausal women, providers and users should be aware that the screening mammography may be less painful if performed any time except the week prior the onset of menstruation because 69% of women have reported suffering breast pain during this period of their cycle [36] .
Fear, sometimes described as anxiety and worry, is the most commonly studied emotional and psychological regulator of screening behavior [37] [38] [39] , which has been linked to diagnosis of cancer or medical treatment initiation [40, 41] . In our study, fear of bad news was associated with decreased use of mammography. Hispanic women have been found to cite a fear of receiving bad news as a barrier to screening [37, 42] . Providing precise information to women about the risk of breast cancer could increase adherence to cancer screening [9, 43, 44] . Cancer risk communication should include explorations of patient perceptions of susceptibility to cancer, barriers to and facilitators of screening, and the motivations and self-efficacy associated with screening adherence [44] .
Our qualitative study showed that women insured to the Opportunities Program are referred to receive the Pap smear test and mammography. Primary care-based integrated programs probably, encourage beneficiaries to be active health consumers [7, 45] .
Limitations and strengths
The main strength of this study was the use of qualitative and quantitative methodologies; this improved and supported the depth, rigor, credibility and complementarity of study findings [17] . This study used the random walk and quota sampling method to recruit participants, which has been often justified as a way to avoid the costly and time-consuming process of listing all the households in a sample area as a preliminary stage before selecting participants.
Our results could be extrapolated to women living in communities with high or very high marginalization index who are attended in public health services. The Mexican Government, through the National Population Council (CONAPO, acronym in Spanish), estimated the index of marginalization that points out the groups and regions which do not enjoy the benefits of the development process. The index was achieved using the information provided by the 2010 Population and Housing Census. Localities, municipalities and each of the 32 Mexican states are categorized in one of five levels: very low, low, medium, high and very high. In our study, the municipalities studied, the percentage of localities with high or very high marginalization went from 39% to 89%, and in 10 of the 12 municipalities, it was 55% and over [46] .
A limitation of this study was that due to the cross-sectional nature of the data, therefore we eliminated variables such as CBE from the multivariate model, as CBE is recommended before mammography but not always performed. However, in our study, only 36.1% of those who reported a history of mammogram had at least one CBE compared with 17.1% of women who did not have a history of mammogram.
Conclusions
Our results showed that the more access of women with health services the more likely they will participate in screening. Decision makers should promote programs that bring health services to the community. Mammogram-related pain and fear of bad news were significant deterrents for women considering this examination. Programs need to be tailored to target high marginalized communities as there are unique barriers among women living in these areas. Local strategies should work in tandem with national programs to increase access to screening, guaranteeing that both personal and provider barriers are addressed. 
